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DISTRIBUTION OF THE SOUTHWESTERN TOAD
(BUFO MICROSCAPHUS) IN ARIZONA

Brian K. Sullivan!

Rey words. Buto microscaphns, southwestern toad. Arizona. distribution. amphibian decline, riparian habitat.

hybridization

The current distribution and status of pop-
ulations ol the southwestern toad, Bufo
microscaphus. are of considerable interest
given the suspeeted decline in anuran
amphibians in the western United States
Blaustein and Wake 1990, Sweet 1991). This
bufonid, typically associated with riparian
habitats in the desert Southwest, is largely
absent from much of its former range in
southern California (Sweet personal commu-
nication). In Arizona and Utah, B. microsca-
phus is known to hybridize with a closely
related toad, B. woodhousii, and it appears
that B. woodhousii has replaced B. microsca-
phlius at @ number of localities (Sullivan 1956).
Given the interest in this species and the lack
of information on populations in Arizona, 1
initiated a survey of the distribution of this
toad in Arizona in 1990. Herein 1 present the
results of this survey and compare the historic
and present distributions of Bufo wiicrosca-
phus microscaphus in Arizona,

MATERIALS AND METHODS

Historic localities were determined by
examining all Bufo wmicroscaphus present in
the following collections (abbreviations follow
Edwards 1975): ASU, CAS, CM, LACM,
NVZ, UAZ, and UNNZ. Additional historic
loculities were determined from literature
records through 19SS (Price and Sullivan
1955, Historic localities (Fig. 1) throughout
the state were surveved to a limited degree in
1990 and more intensively in 1991 and 1992
cach site was visited on 1=S occasions). All
sites were photographed and searched for
toads and Lurvae during the late winter and
spring ' February through June). If juvenile or

adult toads were found. they were measured
(snout-vent length in mm, SVL), pho-
tographed, and released or retained as vouch-
er specimens (deposited in the ASU Verte-
brate Collection). If larvae were present, a
sample was collected and returned to the lab-
oratory for rearing to allow confident identifi-
cation (larvae of Bufo woodhousii and B.
wmicroscaphus are difficult to distinguish).

Adult hybrids between B. microscaphus
and B. woodhousii were identified primarily
on the basis of morphological variation (Sulli-
van 1986). Bufo microscaphus typically lacks
(1) eranial crests, (2) a well-defined dorsal
stripe, and (3) dark ventral pigmentation. [n
addition, given species-specific differences in
vocalizations, advertisement calls were
recorded in the field and release calls were
recorded under laboratory conditions for
breeding males. Cloacal temperatures were
recorded with a Weber Quick-recording ther-
monieter to allow assessment of temperature
effects on vocalizations (Sullivan 1992). Calls
were analyzed subsequently following the
methods outlined in Sullivan (1992).

REsuLTS

North of the Grand Canvon, B. microsca-
plius has been recorded from the Virgin River
at Littlefield and from Beaver Dam Wash near
its confluence with the Virgin River at Little-
field (Fig. 1). Bufo wmicroscaphus has also been
recorded from Short Creek near Colorado
City (route 389). In 1991 and 1992 B.
microscaphus were taken at Beaver Dam
Wash, 2 km northeast of Littleficld, and in the
Virgin River Gorge, 20 km northeast of Little-
field (Fig. 1). Bufo woodhousii and hybrids

by West: Phoenis, Anzona S5069-7100
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Fig. 1. Historic and recent eollecting localities for Bufo
microscaphus in Arizona. Major drainages are labeled.
Solid circles (@) represent sites where B microscaphus
was observed during 1991-92; solid circles enclosed by
squares (@) represent historic localities © <1990) that
were not visited during the study, but likely continue to
be occupied by B. microscaphies ot all historic localities
are indicated). Open squares (Z5) represent historie sites
no longer occupicd by B. microscaphus: B. woodhousti
was present at most of these sites.

were also found at hoth sites. Suitable habitat
(i.e., riparian plant growth, water) is no longer
present at the Short Creek site.

In west central Arizona, B. microscaplus
has been recorded from the Big Sandy River
(Signal, Wikieup) and its tributaries ‘Burro
Creek, vicinity of the Hualapai Mounntains,
Trout Creek): the Santa Maria River (route 93
crossing) and its tributaries (Kirkland Creck);
and the Bill Williams proper (Alamo Crossing
1950; Fig. 1). In 1991 B. microscaplius was
observed and/or taken on the Big Sandy
(route 93 crossing), Burro Creck (ronte 93
erossing), Santa Maria River (crossings al
routes 93 and 96), and Kirkland Creek (route
96 erossing; Fig. 1), Breeding aggregations at
Burro Creek (N = 15 calling males. N = 3
ovipositing females) and the Santa Maria
River (N = 10 calling males cstimated at
route 93 crossing) on 22 February 1991 indi-
sate thriving populations. Numcerous appar-
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ently pure B, woodlioosii were tahen o he
calling at Mo Lake on 12 ol 1991 00 B
microscaphis were observed

Bufo wicroscaphns has been recorded fron
the assavampa River at o mmbor of site
immediately sonth of Wickhenbire, at the Rin
con Road crossing 3 kin north of Wicken-
burg). at the box canyon appronunatel 5 kin
northwest of Wickenbure, and near Wagone
(e, 1 In 1990-92 B niieroscaplins was
observed along the Hassayampa River
approximately 3 kin southeast of Wichenbing
(Fig, 1). Numbers of hreeding adults 12 15
males and 3-3 females over a 200-m section ol
the river during 1990 and 1991 nggest o
thriving population. Althoueh B, woodlionsn
was recorded (rom this site in 195356 N = 6
total), on the basis of morphology and vocal-
izations, none (or possible hybrids has been
noted since 1956, A few adult B nicroscaphns
(N = 3) were observed at Wagoner, along the
upper Hassayampa in 1990.

Bufo microscaphus have been tehen along
the Agua 1ria River imonth of Boulder Creck.
Rock Springs:. upper Tarkey Creek Battleflat
south of Mayver). and Cave Creck 2 kinnorth
of Cave Creek: Fig. 1. Althoueh Sulbivan
(1956, found both southwestern and Wood-
house's toads and their hybrids at the Agoa
Fria River near the mouth of Bonlder Creck
(Table Mesa road crossing: in 1984, since that
time only a single Bufo microscaplins has
been taken 1in 1992 all other individmals
have been B. woodhousii-like B |
hreeding ageregations '\ = 10-30 indivadn-
als) of apparently pure B microscaplins were
observed in the spring of 1992 along the A
Fria River 1 km northeast of Black Canvon
City.

Bufo wicroscaphus have hecn taken from
Cranite Creek ust north of Prescott Ouk
Creek 1Sedonas. Webber Creek 110 ki cast al
Pinei. and the Verde River proper at
Perkinsville and the Vorde Vallev moutli of
Wetl Beaver Creck, Figo 1A sinele adult )
microseaphus was observed along Webhber
Creck 110 hin cast of Pine m 1990\ smzle
toud was observed on e Summons Cang
Wood road morthwest ol Prescott: durnng the
spring of 1991 HowLand personal communi-
cation. \ breedmy aggrecation of B omicro-
,ypnl)hu\- N = 12 males
Granite Creek just cast of the route SY cross-
ing. 2 km northeast of Prescott) on 7 May

Farg

was observed at
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LR 1 < where Bufo microscaphus was present in 1991-92: T = township. R = range, 5 = section.
Site ( jomity Loeality data T.R. S
1 Cocoriyo East Clear Creek at Jones Crossing T13N. R10E, 510
8 Gila Cedar Creek at rte 73 erossing 'T. R, and S unavailable)
3 Gila Tonto Creek at rte 260 crossing T11N, R12E, 521,
1 Gila Creek north of San Carlos on road to Sawmill ‘T, R. and S unavailable
5 Graham Bonita Creek north of contluence with Gila River (T65. R2SE, 5161
6 Greonlee Upper Eagle Creek northwest of rte 666 on road to Honevmoon (T1S. R2SE, 520
N Greenlee Blue River southeast of rte 666. near town of Blue 'T3N. R31E. $22
S \Maricopa Hassavampa River. southeast of Wickenburg TTN. R4W. 520
9 \ohave Beaver Dam Wash T40N. R153W. S5
10 Mohave Big Sandy Wash at rte 93 crossing T15N. R13W. 51
11 Mohave Burro Creek at rte 93 crossing ' T14N. R11W, S19
12 \Mohave Virgin River. Virgin River Gorge Campground 'T41N. R14W. S15
13 Yavapai Acua Fria River. Black Canyvon City T9N. R2E. §35
14 Yavapai Agua Fria River at Table Mesa Road crossing ' TTN. R2E. S6
15 Yavapai Acua Fria River at rte 169 crossing T13N. R1E, 52
16 Yavapai Big Bug Creek. vicinity of Mayer T12N. R1E, S25
15 Yavapai Black Canyon Creek. north of Black Canyon City 'T9N, R2E. 525
15 Yavapai Granite Creek. northeast of Prescott T14N, R2W. 526
19 Yavapai Hassayampa River. vicinity of Wagoner T10N. R3W. S14
20 Yarapai Kirkland Creek at rte 96 crossing TI3N. R6W. §9
201 Yavapai Santa Maria River at rte 93 crossing T12N. R9W, S15
22 Yavapai Santa Maria River at rte 96 crossing T13N. RSW, S17

1991: larvae and adults were found near
Maver and Dewey: respectivelv. in 1992. Bufo
woodhousii occurs svmpatrically with B.
microscaphus in the vicinity of Prescott and
Dewey:. and there is evidence of hybridization
near the latter site.

No B. microscaphus were observed at a
number of points along the Verde River: near
Paulden (1 visit in 1991), approximately 3 km
north of Clarkdale /1 visit in 1991), at the
mouths of Wet Beaver and West Clear creeks
total of 3 visits in 1990-91). or along the East
Verde River at the route ST crossing and 10
km east of the route ST crossing (3 visits in
1990-91 . Similarly. no B. microscaphus were
apparent along Oak Creek (south of Sedona)
on three visits in 1990-91. Habitats at most of
these locations le.g.. lentic aquatic sites| may
tavor B. woodhousii. which has been recorded
from the Verde Valley since at least the 1930s.
A number of larvae and or adult B. wood-
housn were taken at the Verde River (3 km
north of Clarkdale | along Oak Creek 'near

Corr id along Wet Beaver Creek (in
the vicin Lake Montezuma) in 1990 and
1991

Bufo nu
East Clear (1

1
us have been taken along
mes Crossing) and Silver

Creek (3 km soutl, st 4 Show Low: from the
late 1970s throug! 19S0s .« Fig. 1.
Juvenile B. micros were observed

immediately downstream from the Blue
Ridge Reservoir on East Clear Creek in May
of 1990; larvae were abundant at Jones Cross-
ing of East Clear Creek on 17 July 1991.

In central and east central Arizona. B. .
wicroscaphus have been taken near Tonto
Creek (route 260), Cherry Creek (vicinity of
Young), near Sawmill (Sawmill Canvon, 17 km
cast of route 77), the vicinity of Point of Pines
112 km north of the Black River), and the
vicinity of Maverick (near Pacheta Creek: Fig.
1). One adult B. microscaphus was taken at
the route 260 crossing of Tonto Creek (17 July
1991). Two recently metamorphosed juveniles

<25 mm SVL) were observed at Dove tank,

near Cottonwood Creek. southwest of Show
Low (route 60), on 12 August 1991. Larvae of
B. microscaphus (verified by lab rearing) were
abundant at Cedar Creek (route 73 crossing)
on 1 July 1991, and approximately 13 km
north of San Carlos (route 170) on 26 July
1991.

Bufo microscaphus have been taken from
Eagle Creek (13 ki west of Clifton), the San
Francisco River (northeast of Clifton). and the
Blue River (southeast of Alpine; Fig. 1). Lar-
vae of B, microscaphus (verified by lab rear-
ing) were abundant on Eagle Creek, 40 miles
northwest of Clifton. on 12 June 1991. and on
the Blue River, southeast of Alpine, on 2 July
1991.
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TaBLE 2. Localities where Bufo microscaphus was abont mn 1991 92 1 = ¢ i S )

Site County Locality data TR, S r

1 Gila East Fork Verde River. castrtc ST T R and S o1 asallp)10

2 Gila Syeamore Creek near Sunflower 16N Ryl 5§17

3 Gila Reynolds Creek at rte 255 crossing ToN. RIS TS

4 Graham Gila River southwest of mouth of Bonita Creek | 168 RISI S2)

5 La Paz Alumo Resenvoir. Bill Williams Rver FTON RE W 82

6 Maricopa Cave Creek TEN. R4E. 89

n Mohave Short Creck at rte 359 crossine. Colorado City 12N ROV NS¢

S Yavapai Agua Fria River, sonth of Bluck Canvon City 1SN R2F N

9 Yavapai Verde River. northwest of Clarkdale T16N R2F S35

10 Yavapai West Clear Creek (TI3N. R3E S13
11 Yavapai Wet Beaver Creck at Lake Montezuma T14N R3E S]
12 Yavapai Beaver Creek near confluence with Verde River THN R3E SI°
13 Yavapai Ouk Creek in vicinity of Cornville T16N RAE. $26

Discussion upstream from Lake Pleasant proper | Table

Populations of B. microscaphus in west
central Arizona appear to be thriving. Howev-
er, it is critical to note that demographic data
allowing an adequate evaluation of the status
of these (or any other) populations uare
unavailable. During 1990-91. adults, juve-
niles, and larvae were noted at most of the
historic localities (Bill Williams and 1las-
savampa drainages). Over most of this area
there is no immediate threat from hybridiza-
tion with B. woodhousii. However, documen-
tation of B. woodhousii at Alamo Lake sug-
gests that areas of hvbridization immediately
upstream and downstream from the impound-
ment may have been initiated recently follow-
ing establishment of lentic habitats preferred
for breeding by B. woodhousii (Sullivan 1956 .
It is difficult to predict the outcome of such
interactions, but in the absence of further
modification of the riparian corridor it is reu-
sonable to anticipate that B. woodhousii will
remain confined to the general vicinity of
Alamo Lake. Tt should be noted that in con-
trast to the report of Jones (1951). no B. wood-
housii were found in 1990-92 on any of the
tributaries of the Bill Williams River
Although most of the sites visited were rela-
tively disturbed (human recreational activity.
cattle and burro grazing), other than at Alumo
Lake, lotic habitats preferred by B. microsca-
phus for breeding predominated.

With respect to the south central portion of

the state. B. microscaphns is apparcntly no
longer present on the lower reaches of the
Agua Fria River or Cave Creck. Along the
Acua Fria River, it appears that B. woodhousii
has replaced B. microscaphus to a point just

Mesa road crossing. With the documentation
of vigorous reproductive actnaty by B nine ro-
scaphus at Black Canvon City in 1992 1t
seems reasonable to conclude that withont
additional hubitat alteration. B. woodlhonsn
will be unable to move farther upstream from
the Table Mesa Road site. The expansion of
Waddell Dam should provide an excellont
opportunity for testing this hypothesis

The Verde River Valley  Clarkdale to Camp
Verde! is onc area in which historic collec-
tions all prior to 1960, docnmented Bufo
microscaphus. but where only B woorlhowsii
are present today. The increase in lentic habi-
tats associated with agricultural actinvitios
the Verde Valley presumably has favored the
establishment of papulations of B wood-
housii. Tt is reasonable to conclnde that pirre
populations of B. microscaphus renam intact
along the relatively undisturbed and inaccees-
sible sections of the Verde River ooz Per
kinsviller and its tributaries ‘e ¢ Sycampre
Creek . For ecxample. a “purce brecdme wagre -
gation of B. nticroscaphus was observed at
Perkinsville on the Vorde River on 22 Man
1959, However. the oxtent o which B scood-
honsii has vained access to the major tnbn-
taries of the Verde e Wet Boaver Cre ok
West Clear Creek, Oak Croek
unclear: B woodhousu v currently prosent )
the lower reaches of all ol these streaans

Fe LIS

The abundance of bimvae o Co by Bl
and Bonita creehs, s welll s thee Bhie Riper
indrcates that populations ol B ww s vseaphe
occur thronehant tle lustoric mad e this
part of the state Bufo sovodlimsn wis n

the Gila River proper and s thonshit
hybridize with B. mieroscaphig wea the
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months of both Bonita and Eagle creeks (Sul-
livan 1986, Minckley personal communica-
tion). The present results suggest that B,
woodhousii has not moved further upstream
into the tributaries of the Gila River, but addi-
tional stndy will be necessary to adequately
asscss the extent of hybridization in this
regiont.

In sunnuary, B. microscaphus is present at
a number of historic loealities, but absent
from those where the riparian corridor has
been altered dramatically through the con-
struction of impoundments. Unfortunately,
only anecdotal data are available on the status
of extant populations. Additional study will be
necessary to adequately assess population
dyvnamics of this toad across its present distri-
bution.
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